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ABSTRACT: 



PURPOSE: To uniformly scatter light transmitted through an 
optical transmission tube or the like as much as possible for 
the whole length of the scattering body and to obtain uniform 
luminance. 

CONSTITUTION: The optical scattering material! is a 
cy lindrical body comprising a transparent matrix and a 
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transparent material uniformly dispersed in the matrix. The 
transparent material dispersed has different refractive index 
from that of the matrix. Light is made to enter through the one 
end of the body in the longitudinal direction and emitted 
5 through the whole surface of the body. This cylindrical body is 
formed as gradually tapered from the one end of length or 
from near the center of the length the other end. 
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[Claim(s)] 

[Claim 1] While the transparent material from which this matrix and a refractive index 
differ consists of a pillar- shaped object distributed uniformly and incidence of the light is 

1 5 carried out from the length direction end section into a transparent matrix The light- 
scattering object characterized by being formed so that the above-mentioned pillar- 
shaped object may be missing from the length direction other end from the length 
direction end section or the length direction simultaneously center section and may 
become a taper gradually in the light-scattering object to which outgoing radiation of this 

20 light is carried out from all periphery sides. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used as a scatterer scattered about in the light 
which connected at noses of cam, such as an optical-transmission tube, and was 
25 transmitted by the optical-transmission tube etc., and relates to the light-scattering object 
used suitable for the use of decorative illumination, underwater lighting, explosion-proof 
lighting, a display, etc. 
[00.02] . 

[Description of the Prior Art] Conventionally, a light-scattering object is connected at the 
30 nose of cam of an optical-transmission tube or an optical fiber at joint, the light from 
these tubes and fibers is transmitted to a light-scattering object, the lighting to which 



2 



outgoing radiation of the light which carried out incidence to this light-scattering object is 
carried out from an optical scatterer all periphery side is known, and this has latus uses, 
such as decorative illumination, underwater lighting, explosion-proof lighting, a display, 
and special lighting. 

5 [0003] Here, the light-scattering object consists of material which distributed uniformly 
the transparent material from which this and a refractive index differ in a transparent 
matrix, and distributed true spherical silicone resin in the polymethacrylate, and makes 
such a material the shape of a rod, a globular shape, a multiple configuration, a tabular, 
etc. 

1 0 [0004] Although the transparent matrix itself transmits light without the total reflection of 
light happening by the interface with air and leaking light outside, such a light-scattering 
object In case light advances the inside of a matrix, light is scattered about into this 
matrix by the interface with the transparent material by which uniform distribution was 
carried out, the degree component of angle of elevation with which an angle with the 

1 5 interface of a transparent matrix and air does not fill total reflection conditions is made, 
this light carries out outgoing radiation from a peripheral surface, and light comes from 
the whole light-scattering object. 

[0005] However, brightness falls as the distance from the light source of optical- 
transmission tube 3 grade connected at joint 2 becomes far, when it considers as the 
20 pillar-shaped object A as showed the light-scattering object to drawing 4 , and there is a 
problem that dispersion becomes uneven. 

[0006] For this reason, although making it increase as the irregularity over which light is 
scattered as the distance from the light source becomes long is prepared or the distance 
from the light source becomes long about the material to distribute, and attaining 
25 equalization of scattered-light intensity was performed, the homogeneity of dispersion 
and directivity were inadequate. 

[0007] this invention was made in view of the above-mentioned situation, and aims at 
dispersion of light offering a uniform pillar-shaped light-scattering object as much as 
possible to the distance from the light source. 
30 [0008] 

[Means for Solving the Problem and its Function] While this invention consists of a 
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pillar-shaped object with which the transparent material from which this matrix and a 
refractive index differ in a transparent matrix was uniformly distributed in order to attain 
the above-mentioned purpose and incidence of the light is carried out from the length 
direction end section In the light-scattering object to which outgoing radiation of this 
5 light is carried out from all periphery sides, the light-scattering object characterized by 
being formed so that the above-mentioned pillar-shaped object may be missing from the 
length direction other end from the length direction end section or the length direction 
simultaneously center section and may become a taper gradually is offered. 
[0009] 

1 0 [Function] Although outgoing radiation of the light which the light-scattering object of 
this invention is a pillar-shaped object, the optical-transmission tube, the optical fiber, 
etc. were connected with the end section (light source), and light was scattered by the 
transparent material distributed in the transparent matrix in the light transmitted from 
now on, and carried out incidence is carried out from all periphery sides Since it formed 
1 5 so that a pillar-shaped object might be covered over the length direction other end from 
the length direction end section or the length direction simultaneously center section and 
it might become a taper gradually In order that the superficies of a pillar-shaped object 
may ****** the bottom gradually to the length direction in a drawer back and the cross 
section may decrease from the center section mostly at least, A fixed rate in this inclined 
20 plane among the light which advances in parallel with the length direction of this pillar- 
shaped object Put [ reflection or / appearance ], Furthermore, the optical component 
which serves as an obtuse angle by the time of on the other hand reflecting by the side, 
/ and becomes [ a component ] easy to carry out outgoing radiation, therefore carries out 
total reflection on the front face of a pillar-shaped object can decrease, and the reflected 
25 light can be more mostly scattered outside in the portion which gave this inclination. And 
the scattered light can be made to increase at a fixed rate according to the degree of tilt 
angle, the fall of the brightness in the portion which is certainly F simply and ] separated 
from the light source can be prevented, and the brightness in the overall length of a light- 
t scattering object can be equalized as much as possible. 
30 [0010] 
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[Example] Hereafter, when the example of this invention is explained concretely, 
drawing 1 and 2 are what shows one example of the light-scattering object of this 
invention, the light-scattering object 1 of drawing 1 It is the pillar-like object which has 
inclined plane la which was missing from the other end from the end section, and was 
5 gradually formed in tapering off. the light-scattering object 1 of drawing 2 It is the pillar- 
like object which has inclined plane la which was missing from the other end from the 
length direction simultaneously pars intermedia, and was gradually formed in tapering 
off, and the end section (overall diameter portion) is connected with the optical- 
transmission tube 3 (light source) at joint 2. 

10 [001 1] In this case, any, such as circular, an ellipse form, a polygon, a rectangle, and a 
sheet metal form, are sufficient as the cross-section configuration of the light-scattering 
object 1. Although length is selected suitably, generally the range of 2, especially 1.5- 
20cm2 has 3- 100cm and the greatest cross section especially common [ moreover, ] by 
the side of 5-50cm the range and the end section 0.05-1 00cm. Although further selected 

1 5 suitably by the length of a light-scattering object etc., as for the rate gradually made 

tapering off, it is good the matrix which constitutes a light-scattering object, a transparent 
material, and to form in tapering off gradually the 10 - 100% of the length directions, so 
that the cross section may finally carry out.a phenomenon 15 to 80% preferably. In 
addition, like drawing 2 , when making it tapering off gradually from the pars intermedia 

20 of a light-scattering object, the thing of the end section (light source) of a light-scattering 
object to an overall length for which the part which starts tapering off is preferably made 
into 20 - 50% of range 1 to 80% is good. 

[0012] It sets into the material which constitutes the light-scattering object 1 of this 
invention, as transparent matrix lb in drawing 3 Organic system resins, such as a 

25 polymethylmethacrylate, a polycarbonate, silicone, and polystyrene, As transparent- 
material lc which can use inorganic system material, such as glass, a quartz, and a 
transparent ceramic, and is distributed by this Organic system fine particles, such as a 
polymethylmethacrylate, a polycarbonate, polystyrene, and silicone resin, A calcium 
carbonate, titanium oxide, glass, a silica, and a single crystal can also consist of inorganic 

30 system fine particles, such as a transparent ceramic powder, and also gas, a foam, a 
vacuum void, etc., the true spherical of a configuration is desirable, and especially the 



5 



mean particle diameter has desirable about 0.1-10 micrometers 0.01-50 micrometers, the 
variance of a transparent material - 0.001 - 50 weight section — 0.005 - 1 weight section 
is preferably common If a desirable example is shown concretely, what carried out 0.005- 
0.5 weight section combination of the powder, such as a calcium carbo nate of 0.5-20 
5 micrometers of mean particle diameters, titanium oxide, and glass, can be illustrated in 
the thing, the polymethylmethacrylate, or the polycarbonate 100 weight section which 
blended the 0.005 - 0.5 weight section with the transparent matrix 100 weight section of a 
polymethylmethacrylate for true spherical silicone resin of 0.1-10 micrometers of mean 
particle diameters. 

1 0 [0013] When manufacturing the light-scattering object of this invention, after kneading 
the powder used as a transparent matrix and a transparent material, How to fabricate in a 
predetermined configuration by extrusion molding, injection molding, compression 
molding, casting, etc., Or when a matrix is an organic system resin, after mixing the fine 
particles which become a polymerization nature monomer with a transparent material, 

1 5 After carrying out a polymerization with polymerization methods, such as a bulk 

polymerization, and carrying out a polymerization to the form of a direct predetermined 
configuration or obtaining a polymer in the form of fine particles with polymerization 
methods, such as a suspension polymerization, the method of fabricating this and making 
it into a predetermined form etc. can be illustrated. 

20 [00 14] As an example of use of the light-scattering object of this invention, a rise lamp, a 
room lamp, The various lighting of a ceiling automatic in the car [, such as a reading 
LGT, ], the lighting in a trunk room, the lighting of meter, The lighting in dashboards, 
such as lighting of various switches, the lighting of a glove box or an ash pan, The 
various lighting of making the lighting of a keyhole, the lighting of a number plate, the 

25 back light of a number plate, the lighting of various emblems, point luminescence of the 
antenna pole, the corner pole, and a bumper mall emit light to a line etc. and/or the use as 
an emitter are mentioned. In this case, the scattered light can be obtained by carrying out 
incidence of the light from the established light sources, such as the light source of the 
exclusive use arranged in the car, a head lamp, and a side marker lamp. 

30 [0015] Moreover, it can also be used for frames, such as a shining hanger which is used 
for the back light of an advertising LGT, a signboard, the shining wall, a ceiling, and OA 
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equipment etc. as a flat-surface object other than the above-mentioned use in a closet etc., 
a balustrade, and a bicycle, a table lamp, etc. as a rod-like structure. Furthermore, it can 
also be used for uses, such as sterilization of water, such as lighting for cultivation, such 
as a biotechnology tub, a pond, a pool, and purification plant, and purification, by also 
5 being able to use it as line markers, such as a marine hose, a guidance line for 

emergencies, a yard display of a golf course, and a pool, a line display of a truck, and 

scattering ultraviolet rays. 

[0016] 

[Effect of the Invention] The light-scattering object of this invention covers an overall 
1 0 length in the light transmitted from the optical-transmission tube etc., are scattered about 
uniformly as much as possible, and brightness is equalized: 

TECHNICAL FIELD 

[Industrial Application] this invention is used as a scatterer scattered about in the light 
1 5 which connected at noses of cam, such as an optical-transmission tube, and was 

transmitted by the optical-transmission tube etc., and relates to the light-scattering object 
used suitable for the use of decorative illumination, underwater lighting, explosion-proof 
lighting, a display, etc. 

20 EFFECT OF THE INVENTION 

[Effect of the Invention] The light-scattering object of this invention covers an overall 
length in the light transmitted from the optical-transmission tube etc., are scattered about 
uniformly as much as possible, and brightness is equalized. 

25 OPERATION 

[Means for Solving the Problem and its Function] In order that this invention may attain 
the above-mentioned purpose, while consisting of a pillar-shaped object with which the 
transparent material from which this matrix and a refractive index differ in a transparent 
matrix was distributed uniformly and carrying out incidence of the light from the length 
30 direction end section In the light-scattering object to which outgoing radiation of this 
light is carried out from all periphery sides, the light-scattering object characterized by 
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being formed so that the above-mentioned pillar-shaped object may be missing from the 
length direction other end from the length direction end section or the length direction 
simultaneously center section and may become a taper gradually is offered. 

5 DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing an example of the light-scattering object of 
this invention. 

[Drawing 2] It is the cross section showing other examples of the light-scattering object 
1 0 of this invention. 

fDrawing 3] It is the fragmentary sectional view showing signs that the light which 

carried out incidence in the optical scatterer is scattered about. 

[Drawing 4] It is the cross section showing the conventional light-scattering object. 

[Description of Notations] 
15 1 Light-Scattering Object 

la Inclined plane 

lb Transparent matrix 

1 c Transparent material 

2 Joint 

20 3 Optical-Transmission Tube 
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